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 БВЫЕБЕЯ 








Tre problem of this study ia to ressmend а protuetion cone 
trol procedure for possible use in various lieval shore Astabl lahmenta, 

The dsta upon which the recommended preesiure 1з besed mas 
gathered from the Progéustion Jontrol Division, Tnve) „rdnanse Vlent, 
Indlenepolis, Indienn, The fimetions of the recuseended production 
Gon trel procedure were drawn from the texts listed in the Bibl icgraphy. 

#ith tho exception of the manjor Changes in the produetien 
eontrel procedure nevessitated by а variation in tee type cf sanufuc- 
turns, the produeticn control proeedure used by tho Laval Ordnance Pleat, 
In$lanapolla, Indians, may be aGepted frr use in varieus Naval Shore 
bsteblishmentas. The recommended production centre] procedure ineludes 
the funetiona of material control, routing, schedullag, dispatching, 


end the determination of labor requirements, 
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A PROUUCTIGN GUNTRLL FROTIN FOR FOIL BIULL U E М ВМА OMLAG 
BSTADBLINMUNTE BASED UPON A STUDY LF HL FM UUTIUR GUM TAGL 
DIVISION AT THE RAVAL CRIMANCE PLOT INDIADBAPULIS 


INTRODUCTION 

The problems that arise in the Production Control Division of 
А Naval Shore Establishment say be different, in many cases, from those 
that ccour in the Production Control Division cf efvillen industrial 
plants. It is with these possible differences in mind thet this study 
was undertaken. It is felt that there is a definite need for auch a 
stwiy in order to help the military estadlishnents keep abreast of the 
latest developments Ín production oontrol and in the manuegement field. 
Ano ther aspeet of such ea study із that 1% may help to bring about fur- 
ther economy which ia mandatery on the part of Che milltery in pence 
time. Another and by no means less importent aspect of such a study is 
that 16 may provide a functional structure upon which an existing Pro- 
Guction Control Division could be recrgentzed, ог shieh sould be used 
in the expenalon program during s naticnel emergency, 

Previously nocomplished work which 1s related to the problem 
was done by Lieutenant Colonel Robert W. Breaks, UV... o», in hie thesis, 
“in Aypralenml of the Production Control Methods Used at Government ar 
560518,” June, 1947. This thesis deelt primarily with the production 
ecntrol methods applicable to chemical manufacturing processes. 

The mejority of the information upon which the prosent study 
is based was Obtained at the Keval Urånanee Plant, Indianapolis, Indiana, 
whieh 15 somotimes abbrevistod la this paper es Null. The information 
wes obteined by means of conferences with each responsible individual 


in the Production Control Division. These conferences resulted in the 
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obtaining ef forma end charts pertaining to a particuler unit along 
with sufficient information ebout the functiuns of thet unit to describe 
in general the unit's responsibilities and tte plese in the organisa- 
tional structure of the produetlon control division. С. пр thia Infor 
mation ав а basis for investigation, thle study was dempllea by годе 
sidering the prime fonctions of each unit end how these functions eculd 
apply to the probleme of the production control divisions ot various 
Naval Shore Establishments, 

Production Control may be defined ea the mental snd physical 
techniques applied In suoh e иву that the rignt quantity and quality of 
a produet will be produced et the right time by the best and cheapent 
methods. This definition appears widely in the literature on the sub=- 
ject of preduetica eontrol; 169 intersretation, however, bas extremely 
broad scope, Based upon the collective opiaien expressed in Ме first 
six texta in the Bibliography, the major emphasis placed on the inter» 
pretation of the definition of production control Includes tho functions 
of (1) material control, (Z) routing, (3) scheduling, (4) dispatching, 


and (5) labor requirements. 


ude om ee а, av ма > 
månene © othe pi o uv Prodi аар аар 
am и an QUA MF DIA дне 44 
PE ch sd PT 
— —— — — at а ча Mer 
røe date ж «Әз із» бә (шөке То EU «аң өсе ле 
————— e M—Á—— 
ие عه ما امس‎ ел. 
Lali use оғыз «ёў xa borret «d «ee Seemed ти — =» 
ж ышан бм MISES WOO rt inê o © ama a «өзіме иу али 
—— — — A o ИУ М ов анан wt Alle денс а 
“жі зе ln wie ad E reme iS me ai mew 
berto ql crea cod amem uml oa doc Lorie mi Yo sval 
er ad ines. codd ts vd Fais edi жн шей sequis Dern 
et эйт > БЫ e A de кй 0 ода od осты 44» 
weblion! د‎ CRA Lele CAICOS Te BAILAN ee ы адаб 
vekk å) ARTY (UY жін 74) rr dad 4) зе 
| -.. per modal (А) ва 

































THE NAVAL OMDKANDE PIJET, IXOIANAPCLIS, LANA 


The History, Organization, and Fhysiesl Properties of the 
U. # Naval Crünenoe Plant, Indienapolls, Indlena 


This plant was designed, constructed, aná eteffed by a civllian 
engineering company during World War ІІ for the purpose of mmr facture 
ing the Norden bombslght and releted equipsent, and aircraft lead-cemput ing 
gunsight systems; como sixty thousend fire ecntrol instrumonts were ^enu- 
feetured during Porla «er II. 

Late in 1945, the plant was taken over by the Каүу, Із іс Low 
being run under the sognluanee of the Burssu of отдавасе, Кату Departsent, 
Ås a Envel Shore Estebliwhaent, the plant hee the following funetlens: 

(1) research in, and engineering development of, aviation 

fire gontrol equipment; 

(2) the memufacture of that equipments 

(2) the menufecture cf line meintenanee stores; 

(4) the overhaul, modification, and moiernization of fire 

control fneatrunenta, including racer attachments and 
their aeccesacries. 

The present staff of the plant oonsists of ke original em- 
ployees who were inducted Into the Civil Service system et the time of 
соптегвісп to maval sontrel. Assigned to the plant are 11 naval officers 
ant 5 enlisted men, an4 1 Serine officer end 40 enlisted men, These of- 
ficers and men serve in the follosing eupecitles ot the plant? ав Јове 
mending СС | сег and Executive Cifloer, end in the Budget Crfice, the 
ssourity Division, the Safety Cffice, the Jommunieations (ffice, the 


Supply und Yiscel Department, and tho Medical бере гъвелі, 
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Organised under the direetlon of the Commanding Cfficer with 
the esalstance of the Lxecutive Uffiser, the plant has nine deperiients. 
Those departments are divided Into divisions oomposed cf sections, whith 
«ro in turn subdivided into units. Å atrustural orgmizetion ehart of 
the plant at the divisional level apesre in Figure le 

Located in northeastern Indian: rolle, Indiana, the plant co- 
cupies some one~lhundred-sixty acres of lend. Ita Gein structure, the 
menufeeturing bullding, is nine-hundred-tweaty feet long and five. 
hundred-sizty feat wide, covering eleven and a hal! acres of floor space. 
The plant feellities are of the most modern type, ineleding an alr- 
conditioning syaten afferding constant temperature wr controlled hu- 
midity, with six complete changes of inside alr cleared throncn ва oleo- 
trostatio filter in one hour. Пеаї ів тір; Мей by е 011-Бъг фар steam 
boilers, The lighting system employs both direst and indireet facili- 
ties, and maintains s one-hundred foot eandle intensity at tho work sta- 
tions, these modern facilities afford to the pleat's staff tho төліпца іп 


comfort end Ideal working conditions, 
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The Kature cf the Product 

The produet of the plantis aviation Cire sontrel systeso, 
engineered and munufaetured to neel saervioo регГо герое regulrements 
end specifications, The mathematical expressions for the solution of 
various fire control situationa aro mechanized to a Cline degree of ад“ 
curacy. Weehaniea) end electronica methode trensinte tho theoretical 
principles inte useable systons, 

A component unit ef a fire control system is, in reallty, а 
presision instrument, The exactness in ths manufacture of a unit'a 
individual parts te comparable to that employed by the most skilled 
toolmekers in industry. 

There is a great variety of produets n"en. the aviation fire 
control eysteme, Thus, the system which is installed in a fighter to 
control the fire of its guns la vastly ciffereit from that installed in 
а high-altitude bomber to control the dropping of its bombs. The addi- 
tion of euntrols fer torpedoes, rockets, and air-launshed guided mis- 
slies further increases the disaimilarity between the fire gontrel 
зу сета, 

The product of the plant is, therefore, precision instruments 


possessing little unifomilty ancng themselves, 
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The Froblea of Produeticn Control 
The plant la engaged іп а combination of i6 job анор and in- 
termittent types of? menufeoture. This type cf wenua turo ів charset- 
terized by the production о? агевіаі ordera and of a great variety of 
products in limited quintitiss. In a year's time, the plant Bay receive 
three-hundred spog isl orders which will require the production of опе“ 
hundred-thousand different items іп averages quantities of twenty-five 
units per ites, 
Some of the factors whien necessitate a complex production 
control system өгө: 
l. Humber of ultimate parts in the product. 
2. Number of different operations on each part, 
З. kxteot to whieh processes aro dependent, 1.9., these 
whieh esnnot be performed until previous operations 
have been completed. 
4. Variation in espacity of machines for different cles 
seg of work, In meny industrics speed of mach ines 
varieg nosording to the nature of tile materiel being 
worked one 
8, Jegreo to which subassenbly exists. 
б. Degree to which customers’ orders wlth specifie ĝa- 
livery да ез o9 :ur. 1 
7. Reeeipt of crüers for meny small lots, 
The faot thet the product, aviation fire control equipment, 
is comprised of precision instruments heving leres variety among themn- 
selven aoconlustos the fastore listed above. 
the machine tools in the plsnt are of thea péneral purpose 
tyre. Са the whole, there is s surplus of machine tools, The special 
nature and complexity of the finished product neceseltstes the deslen- 
ing of speaisl testing equipment. Hormally, svallsble ocmazorcial test 


equipment is modified to meet the plant's special needs. In some cases, 





1 Alford, Le ie, Banga, John R., lrodustion Handbook, The Ronela Press 
Company, Sew York, Pe Ye, 1944, рр» 75. 
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however, test equipment must bo designed from basio fundamentals. 

The euployees in the lachining and ,seezbly Divisions are 
skllled oreftemen, Asch mechinist 1s capable of cpereting ewveral types 
ОГ machine toola, The issenbly Divislon employees are, in 2eny onse6, 
qualified machine operators; and the machinists, in turn, are capable of 
deling assembly work. “hus, when the plent is cverlonded with machine 
tool work, the sesembly Divislon emplcyees can be transferred to the 
Machining Oivisica. The control of sugh inter=divialen perevanel is a 
funetion of the irodustícn Control Division. 

То sumorizo, the nature cf the product, the apselal equipment 
required in 1ts nenufacturs, and the skilled паг? >f the plant present 


complex problems which must be solved by the Production Control Division, 
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The Produetion Control vision. 





The Production Control Pivisicn, cne of six divisions compris- 
ing the Industriel Department, consists of three sections, the Flanaing, 
Methode, end Progress sections. Seeh of these is divided into various 


unite. The organization chart cf the Industrisl wpsrinont, including 


the unit breski cw, appears in Figure 2, 





The Production Control Division plans ena ilrests tha schedul- 
ing of produeticn activitice; provides materials, tools, end specifie 
manufacturing instructiona for the operating алора; Seir tains sily floor 
checks to eliminate delays and work stoppages; ғоуба stores and disposes 
of sll manufactured items; Is the scurse of all data on production per- 
formance, current and antícipsted plant productive losd, estimated pro~ 
ductive snd nenmeproductive expenciturese, current budet status of pro- 
ductive projeots and the Industrial Department's maintenanee allocations; 
acts in an advisory capacity in the matter cf employwmt level and соп» 
Tera with the Engineering Department in the mutter of product desl for 
economical manufacture. 

the responsibilities of the sectlons of the ¿roguciion Oontrci 
Division are es follows! 

The Flannfag 2ection is charged wit» tho res;onsibility of 
both long renge and specifio projest planning szd soheduling; the orásr- 
ing of raw materials and purchased parts; the issustoe cf ahop order 
kits; the preperation of charts end graphs la“ icatia produetion per- 
formance trends, end other statistical prolusiion data; the obepiletiton 


and reporting cf produeticn coats to provide ceepwrieen between the 
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originel estimate and the octunl expenditure; end tib» control of project 
expenditures. 

The Kethote ‘eeticn is responsible fcr sost estimation for the 
proposed production work; the preparation of detelled presese routing 
sheets (operation sheets) for component parts, mb-agsesblies, finished 
uni ts, and the necessary time to perform such operations; the ordering 
of ell especial tools and gegos; the designing and ordering of special 
test equipment; sonferring with the Engineering Departaent regarding 
changes of design which will facilitate productica and lower costs; the 
receipt, recording, and distribution cf engineerin: information to the 
Industrial Depnrtmant; the advising or the Plent Layout Division regarde 
ing the plecenent cf anshine tool equipment; aud the reoosneéndation of 
procurement of speolelized mechine tool equinmeat sal accessories. 

The Progress Seation Is charged with the rosponsibility of dits- 
tributing the shop order kits; insurin, the sompletion of seheduled wrk 
on time; expediting the proouremont of гом materials, tools, Gages, and 
purshased parts; conferring with the various depertamte regariing solu- 
tions of production “bottlenecks;" reporting weekly the production stae 


vue of projects; and the Inter-divisionsl hendling of mtertals, 
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The Handling cf e Proposel 

The Ригона of Craémance, before slloosting funds cr authorise 
ing e plant to begin work on a project, requires each plant interested 
in bidding on the work to submit an estimate or propossl ss to the ex- 
peeted delivery dete of the first oompleted iton and the approximate 
coat of the project, Generally in letter form, the Bureau's roquest 
for this estimate fr se20mpsnled by rævgh prints and parts Lists pertain- 
ing 60 the produet, or by ea word description of the prudmet. 

This letter isa received and processed by the Budget Crfice of 
the plant administration, The Proposal or cout wtimeti.n utd Sshedul- 
{ng Form (blue), Figure 3, Is originated in that office and ecoompanies 
the prints to the Engineering Department, where t!wy ars examined Гог 
the purpose of estineting an engineering release dato. This dete la 
then entered on the proposal. 

From the Engineering Department the propomel ond attachments 
then go to the Gost Katimating Unit of the Production Control Department, 
where all the remaining estimates, with the exception uf the delivery 
schedule, are muio. The Cost Sstimating Unit fille in the cost esti- 
mate solumns Of tho proposel in terme of dollars cnly, The method used 
to arrive at oksen estimates will be desoribeá leter in e seoticn on 
this unit. 

When the ab;ve cost estimation | а complete, the proposal is 
then returned to tho Projeet Seneduling Unit, where en 38010850 Is uade 
ae to where in the vork loed tue project can be pleeed, when delivery 
оп the finished products can be expected, and in whet quantity they cen 
be completed during eush period until the project's termination. 


The proposal and its accompanying perere are then returned to 
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the Budget СРМ ое for final reviow, issuance, and subniesicn to the ape 

Tnese estimations вай information are presented in general 
fom end are regarded вв a tentative commitment by the plant. “hey 
serve nå a broed basis for planning by the Muresu cf irdnance, for cost 
estimetion and approximate delivery 061611 98. 
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The Handling of a Firm åatimnte 

When the Ригеси of Yrdnenee haa decided to suthorize the plant 
to begin work са a projeet and has allocated the neecestary funds, this 
authority and allocation ecme to the plent in the furm of « project or- 
der number and ad allotment nuaber, These are received by the Sudget 
Uffies and are processed in tho samne sner sg was the information рег- 
taining to a proposal, 

The Firm Eetinete cr the Cost Estimation and Seheduling Form 
(whive), Figure 4, is originated by the Budget Office end differs from 
the proposal only іг solor and the amount of informstion thereon, hia 
form end current pertinent Information, which may inelude rore detailed 
printe and, or parts liste, ere forwarded to the ingineering Department, 
The Engineering Devartment proceeds as expediticusly a8 possible with 
the work of originating produstion engineering releases without awaite 
ing a formel Job order. This preciudes delay of the engineering release 
because of deley in issuing е job order, If the firm estimate (а ace 
companied by a word densrijytion only, the Encineerizg Department develcps 
the prints end party lists, A revised ongineering release date 10 mude 
in greater detail than in the case of the proposal. 

The originated or revised printe end parts liats ars sont to 
the Methods Records Unit, who transmits а copy to the Material Control 
Unit, The Material Control Unit uses the information from the perte 
lists to determine whether the parts oan be obtained from the Supply 
system or whether they will have to be procured ín another manner, 

This information, together with the firm ontimate, із then 
passed to the Gost Estimating Unit. Using the infortmetiion furnished by 


Budget, Engineering, end Jupply, and their om intemal work fom, the 


ig 





— d 
neu 
OAD cakes) Samet re a Ы Ok ee ae bl 
su eley 0 ч а UA 0 Ра ФЕР 000 а РАА о ЫЕ 
A “ае атъ вете вт чи Rik 
Ve indem I С 
ears 9 
mi заданне une vall ao а Ye чатов ~. 
"Ir «ұма өзі ти ғыт (ма) 
& EEE HÅNER lo tees ممه ناه‎ cale له‎ «із, 
lire «өзе sawd pe D alia Sera AUG hen 
A ve (шш ағар 
А И ДЕ men Ч СЫС 
Ale en зазнае havel gm ont var oki wela! vo Үч eros dÂ 
main warmen "е 12 ei нада нент іб тез. 94) Cae a MM 
sa bi — өй? 484 емізе er ee й у ойна 
n rem merme, ee a ر‎ r ma om ө и 6412-4924 
"ти" и“ у" ml EE E. 
mque, il te t ale sl тол Liar quidem, ай 

OV ban vm belt se ban sta), бае іту Чэ мача ad? 
іна Мура ча: :. туга г “с „РН — — — ом 
ww daa vas seer (AD Le^has Груево эб: ЛЫЙ 
Appa — Aa A Aare nalen ur å ald 
eee palio sd RL 111. 11. 

wu... „anime MC «а? Are ee ars al 
ra] ske OA có рай ЛО гајле бай oe зай за ёва 
Am) qaam nn ei "dt dn ‚alarm т "ем '__ 






чш» э 































тем 


“> Е 


WLUANAPOLS 


ST EETIKA GON мо ITOJU? 


5 EP Ord 


$. $. MAVAL ORDNANCE PALANI . 


аз 


ec 


ØND-Ul, 3-4-39 2-69, Ul 








о ы 
1 | 4 
eiu. ЖЕ 
Amt [dea | 
e |, Г ; 
Gio < 
Бо [Т І 1 
olsi 2 
се! ЈЕ 





т” 
Yam 


-* Cy ui 
OZ г 
Ege 
AT 
6956 
5544 
9 ха О 
| 
| 

та 

i ra 

O O 

an с 

E 

ID 

| 

e» Ф 

| La 

a 

Е = 
| la] 
d 

V | 





тъ 


— У У ~ — 


ана AR EE rea a 
овоне 


se. Тбеше oi 
for 400 Cycles 5ynchros 


LE 


MENEIT GRUA PO, 


CLASS E ESTIMATE 





"ЛИГИ _ 1 и | _ У | 











Cost *stimeting Unit makee «n accumte estímeto of the oosts that will 
be lneurred in tåle prosess oi monufscturing å complete projest. This 





estimate ia made es & result of nore meticulous investigetion then was 
afforded the proposel. 
The Firm Estimate {s then returned to the Project Jeheduling 






Unit for processing similar, witb a few excertions, to thet given the 
proposal. Ad well as estimating the delivery schedule, this unit breaks 
down each cost figure into man-hours and loads the firm order by months. 


Consideration is given to the total avalladle aen- ur capacity of the 





plant end te the already existing load when the losdin. of s new profect 
la undertaken, 

The completed Flym Бабікасе is ther retu:imed to the Budget 
Office for final review, lamaree, end submission to the avplisuble 
activity. 

Аз wes noted in this discussion, the estimetes and information 
presented are the result of extended investigation and are considered a 
definite commitment by the plent, since thoy ere epecifie information 
pertaining to the Bureau's planning regarding ocsts and scheduled do- 
livery dates. 

The fira Cost Estimation and Seheduling form for a project 
actuates the flow of work in the Production trol Mvision. Thore is 
a grat exchange cf inforwation between units whieh, if inoluded in e 
general flow dlagran, would become confusing, defeating the dlagran'e 
general purpose of giving er over-all picture of the work flow in the 
Production control Divieicn. only the general pattern of the work flow 
ја indicated and only the mere important forms seatiened in the deserip- 


tion cf the fusctione of the various units. Ths followin, diegrem shoes 
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The Projest -sheduling Unit 

The Project Ceheduling Unit plena tie overall plant schedule, 
lewies the internal seheduling for the Ргодав оса Divisions, end complica 
eertain inportant production statistics which ald in formulating tie 
plent's labor requirements. 

ihe fullowing foras are originated in the Project Jehedul ing 
Units The Internal Schedule Form, shown in Flrure 5, 108100098 the ree 
quired oeompletion dates ОГ a project. The information eontained In thig 
form 1s taken from the Cost betinntion and “eheduling "orm, and is di 
tributed throughout the plant. Sach division advises tne Unit no it com- 
pletes ite portion of the projest, thus furalenins the Unit with an ave 
eurate resord of the status of eucn project. 

The Forecast of Froduetive Labor, figure 6, la a chart which 
alspleya the cver-sll plent production forecast in terms of man-hours, 
projested eightesn monthe ehead, The беба ls divided into program nwu- 
bers, and represents the load on the various depart *nts. The main funce 
tion of this chart ie to determine the amount of new wort whieh van be 
undertaken by the pleat in the nær future. The chart is sent to the 
Bureau of vrdnance vie the plent administration. 

The Lewd and Performance Chart, shown In Figure 7, represon ts 
the efficiency of the shop relative to the time eatimetes of the Cost 
Estimating Unit, This chart serven os en efficieecy mandará for the 
shop, Showing the amount cf work completed by the shop against the amount 
of work relensad to the ehop by the Production Gwirel 0110101. Sources 
of the shart's informtion are the Keekly Xaohine Lond Aeport end tne 
Fiscal Laber Report. 


Tho Monthly Мао 1028 ленту is in the Гого pf e letter stating 
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the generel flow of work between the Units of the Produetion Control 
Division. 
Generel fork Flow Diagram 


Production Control Divisicn 


Engineering Divisicn 
Methods Records Unit Project Jeheduling Unit 
Zaterisl Control Unit 


Machine Tool Assembly Processing 
Processing Unit Unit 

Cost Estimeting Unit 

Shop Seheduling Unit 
Jost Control Expediting Unit 

Unit 
Dispatching Unit 
Produetion Stores 


The functions of the various unite sre described on the fole 


lowing pages. 





42 «7 Aal #42 19 ва теща 0? 
„ењ ва прев 





Jolliplete Engineering Release 












. Complete 





Operatiom Due 


-— — 


_ 71401 Вр & ВМЗ | | E 


_ «axe Routings 
mie Kits 





мату Routines 

Vy Kits 

_ 60% Materials 
i5 chased Parts 
Make Parts 


- UM. pero 


nn mn b 2 


І ewarks: 
(1) If fer any reason your portien ef the above 


achedule cannot be met, please notify the 
undersigned immediately. 





(2) When your portion ef the above schedule is 
completed, please date, initial end return 
this form to the undersigned, 


C, 0, MeGaughey 
Froject Scheduling Unit 


Fig. 5 Internal Schedule 
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the ner ura of machinery, assembly, and іссііггр оз 116564 in a month. 
Based On the Forecast of “reductive laber, Vile витазгу recommenda 
trunsfers of labor bot@een divislona and tho adjusvarí 02 the labor 
force to meet 650 prolustiva requirementea of toe immediate future, Tt 


gleo conteing a brief secount of the status of ull pewjecets, a report 





on the important oesurrences in and outside of the plant duriap the 





met month (suoh es a netional ecel strike), ond tietr effect on the 
progress of the plant's various projects, This з1 «ry is used for ad- 
ministrative guidance. 

The flow of information into the Unit, the forms originated 


therein, and their destination are shown in the diarra belom. 


Methods Record Shop Sched:ling 
Unit Unit Unit 


Cost 'stinsting & Man Load есе 1 Labor 
Beheduling Form Report feport 
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l. Internal “chetule 
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3. 1084 & Performance Cha rt 
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The Nethods Nesorde Unit is responsible fur reselpt, stowage, 
and distribution of Engineering deta end for keeping tie many files up 
to dete. These files contain a variety of items, "uch es Job orders, 








blueprints, parte lists, proéuction breakdown aleets, end many others. 





One of the other responsibilities of the Unit ta in act as å collecting 


egency іп making up the "folders" thet are oripinsted to isylement the 





production of a new part. It is obvious that it is necoosery to have 





some Means of keeping track oT Just hom sach Sch ja progressing pertnin- 
ing to the necessary préperstion of prints, routings, and such other work 
thet must be eompleteá prior to release of the job rier tu the Shop 
Seheduling Unit. The Zethoda Records Unit accomplishes these functions. 

then a new part eppears cn the Yrodustion Breakdown Sheet, а 
folder containing the neceasary information ca the part is sede up елд 
sent to the Machine Tool Processing Unit where the ггосегв Пон: Цар Sheet 
is made up om vellum psper, This acecmpanies the folder and ia then sent 
to the Cost Astimating Unit vie the Éethodahecords Unit so that they аге 
able to tell at all tines just what progress is being made on the 
"folder." The Cost Estimating Unit fills in the cpereter end set-up 
times in the proper columns cn the Procesa Routing heet, and the fclder 
la then returned to the ethods Records Unit fer reproduction and dis“ 
tribution of the Process Routing Sheet. “he folder le kept lu a current 
file as long #3 the port is being produced in the plunt, 

Iteus of different forma are received by the Unit, reproduced 
in the required number and distributed according to We needs, For іле 


stance, Parts Lists are reproduced and sent to the following: 
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ва Routing Sheets wre reproduced and sent to the following: 
1. Criginel vellum to file 
2. Machine shop 
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The Material Control Unit requisition? tho raw materiala and 
purebaseá parts required for the plant's prodaetion, It 1s responsible 
for initiating the serwening of the supply systen ror available material, 
and for åsternining the gomponent parts and their queniity to be menu- 
faetureä in the plant, 

ln the interest of ex esonoumíical material cost, the Unit, eae 











sisted by the Jupråy Department, investigates tke required rex materials 





and purchasod parta to determine the materiels available in ihe exten- 


sive supply system. For this purpose the Unit originates the Firm Ree 





quiremert end Obligution of Material Fora, Figure 8. Men the required 
material is available, the Unit requisitions it through the Supply Depart- 





ment, the pruaring agenoy for raw materials and purshuseä perts, 

Tho Production Breakdown Zhoet, Figure 9, is issued by the 
Unit. This sheet contains information es to tho queetity of each соле 
posent part of # project, determined by the Unit from tke parts list, 
prints, end en ostimation of sernp and losses. The (reduction Breskiown 
Shest, the authorization to manufacture a svecifis quantity of а ccm- 
ponent part, is sicely distributed throughout the Production Contrel 
Utvislon. 

Also ismed by the Unit is the Stub Requisition, figure 16, 
for raw mtorlels ond purchased parts. It ia the Unit's request fer the 
Supply Department to procure tha required raw material cr purchased 
parts, either from the supply system or from a comercial concern. 

The following diegram shows the flow of infurmatlon into the 
Material Control Unit, the forms it originates, and the information 


witeh leaves the Unit. 
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FIRM REQUIREMENT AND OBLIGATION OF MATERIAL 
STOCK NUMBER 


9ND-NOP-1985 (formerly 8-473) 








PUR. ORDER ON CAS » QUE | Raw MATERIAL DUE COMPLE OF PROCESSING DUE 


PRODUCTION BREAKDOWN 
PRODUCTION CONTROL DIVISION 


дна ног-157 (беџ. 7 49) 
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Stub Requisition 


Fig. 10 
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Material Control Unit 
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The Наз де fool Processing Unit 
sheet fer each auponent part to be menufsetursd in the plant, and ig- 
Sues requests for the designing end building cf the special tools, Jigs, 
fixtures, end geges required in the manuíscuure +7 these сопролел% 
parts. 











Tals unit performs the work normlly aseicisd in industry to 






the Production Planning Department, The Process iouting (or operation) 
Sheet, Figure ll, is one cf the swat Important госогаз kept by а manus 
facturing compeny, representing the "know-how" in tee manufacture of 
eenponent parts. It is formulated Ггоп the Forte iist, Froduerion 








Brenkdown, and Internal Sehedule received by the Unit, 
The Tool Design and Build Order Form, Figure 18, iz originated 





in the Unit from the information contained in the Pertas List, the Fro» 
duetion Breakdown, anû the Process Routing Sheet. It outiines in gen- 
oral teras the tools, Jigs, fixtures, end gages which the Tooling Divie 
sion designs and builós for the manufasture of the component parts. 

The following dlagrem shows the flow Of information to the 
Machine Tool Frocesaing Unit, the mtertel originated In the Unit, and 


the next destination of that material. 
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Fig. 11 Process Routing Sheet 
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Methods Recorås Unit Projeet Scheduling 
Unit 
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Breakdown 


Machine Tool Processing Unit 


l. Process Routing Sheet 
2. Tool Design and Build Crder 
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The vøsenbly Processing Unit 
The Assembly Processing Unit originstes tha assembly срота- 
tien sheet and Issues crders fer the tzola, jiga, fixtures, gages, and 
The specialization of the plunt's final product, svistion fire 
eontrol equipment, requires a great amount of assesbly sork. Since the 






knowledge of instrument assembly ls highly бөсһлі ва), the Unit must pro» 
vide a detailed write-up of the assembly of en avietive fire control 
paves 

The Assembly Prosess Routing Sheet, in fora similar to Figure 
ll, is originated in the Assembly Processing Unit. “xperience ів tke 
most important factor in the writing cf this sheet, ісу із constructed 
fros the information eontained ia the Verte List, the "rints, amd the 
Progusticn Breakdown sheet. 

The Tool Design and Build Cré¢er Fora, similar to Figure 12, 1s 
besed on information from the Parte List, rrints, and ¿seombly I rocess 
Routing Sheet. The Assembly Process Routing Sheet also includes details 
of the required inspections; tho Unit orders the special test aqui pment 
for these inspecticne. In some cases avalleble ocmacreial equipment is 
scdified for this purpose, while іп others speciel test equipment must 
be Зев1леа. 

Equipment sust be assembled in a definite sequence of opera- 
tiens; the Shop coheduling Unit is furnished tale information in the 
form of a letter, the Letter of Assembly Kit Jeqwesce, with is a guide 
to the proper sequence of issuing the Assembly “ite 

The following diagrem shows the flow of the were important Ine 


formation into the Unit, the material originsted in the Unit, end the 
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ir formation deperting from it. 
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І. Assembly Process Routing Sheet 
2. Tool Design and Build Order for assevblilag 
3. Letter of isgenbly Ait Sequence 
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The Cost 2evimeting Unit 





The Jost Agtimating Unit orlginstes «n estiasted cost of each 
projeet undertaken by tka plent, including the projeet'a direct labor 
The component ports to be nenufectured 12 the plant are esti- 








meted fron information received from the Material Jontrol Unit mad other 
séurees. The Cost Lstirnte fork Sheet, Figure 15, is used to 80пр11е# 


data and compute total costs; this informeticn 1а transferred to the Cost 





Estimetion end Zeheduling Form. 

Probeble operetiona end the time required for sach ere egti- 
mated by the Unit. The Хаер іле Тосо! Processing Vuit snå thu Assembly 
Processing Unit emsiat In the estimation of the ¿peruticas required for 
the manufacture of each component part. This date 1» ontered on the 
Éstimate Routing Sheet, Figure 14. 

The time in man-hours required for each operation, including 
the machine tool set-up tine is estinated frim past experience by the 
Unite 

Asp an aid to the saintenunce vf an accurate eatimte of labor 
time required for eaeh operation, the Unit recoris the есімді time re- 
guired at the completion of the Job. With this information avallabdle, 
the Unit is able to keep current the time eatimates in relation t the 
actual operation times The estimetec times are recorded ca the Cost 
stiate Jork hest and the Prosess Routing heet. 

The Unit keep the Xateriel Cost Card, Figure 15, for the pur 
рова of estimstine the projeot's material coste In mation from the 
purchase orders, hich contain the current cost of materials, ia truns- 


ferred to the Matorlel Cost Card which fursishes on up-to-date record 
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of material costs for tre Unit. 
Tho following diagrem shows the flow of information into, 


through, nad out of the Cost Sstimatinag Unit. 
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The Shop ”eheduling Unit 
The Mop Søkeduling Unit aøslgns to the Sachining Division the 

mona facture of the compoment parte and to the атому Divisiones the as- 
зењ 1у cf these parta into completed items. The Unit meintains e cum 
rent record of work lead in memehoura, which ѓо гле the basia Гог the ad- 
åltion of nær work to the shop. 

Figure 16 shows the Вор стчег Lit, the shop’s autherisy to 
manufacture a component part on assembly, This fer® is complied from 

| information contained in the Provess souting and Production Breakdown 

Sheets and the internal ^ebedule form, The reguired month dave or the 
component rert's oompletion is given on the Shep råer Cite The shop 18 
thus seheiulel for work by monthe ln terms otf men-heunrs,. The Мор irder 
Kit consists of eight varl-colored IMM cards, eaon oclor b5vins а ғреві- 
fie usage. The yellow material identification cari is the gaster card, 
sescmpenying the abep order fra raw mterial to coepleted cowporent 
part; the gree: card ie the mterial requisiticn car4, ats, 

The Veexly Machine ioad wrery, Figure 17, із lsgued by the 
Unit, It serves as a menns of determining the relative cperating effi- 
eleney of the various units of the ‘roduction Division, and is the basta 
for adding new work to the shop and adjusting pctenitial men-hours cf 
lsbor between tho /rovuction Divisions. This report вопуч| де informa- 
tion on the number of man-hours released to aud completed by the shop, 
and the present amount of work атаі1ађіе for the shope 

The Unit 1ssues the Assembly Bonthly ‘ehedule which eatablishes 
the sequence of work to be accomplished by the " взе Ду -ivíaicon during 
e month, ‘ince there are meny ucpredictable tine-acensuming varicbles 


in the assembly of a hiehly ecmplex instrument, tlie haberbly „ivision 
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ја not s$heduled for work in teras of mas-hours per mih. The probable 
tine roquired fa available in a rough estimate, Его» «hich дара tha sg- 
sembly Monthly -ehedule lists the profects’ priorities and the required 
monthly delivery rates of tho assembly units. Mormily, the Assembly 
Monthly schedule overloade the ^ssexbly Divisions in terme of unnehours 
of assembly work. 

The important forms received in, origimeted by, and sent from 


the Unit appear below. 


Material Control Мефћода Песогдз Projeet Scheduling 
Unit Unit Unit 


rroduct ion Progress Routing Internal Tchedule 
Breakdown oneet Form 


Shop Scheduling Unit 











1. Shop Order Rit 
2. Weekly Machine Load Junmrry 
3. «assembly Kenthly Schedule 









“hop Urder Weekly Mach ine „sserbly Monthly 
Kit Load Summary Jenødule 
zxpedíting Project chedulina звер) ју 


Unit Unit Division 
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The Luyediting Unit 
The äxpeälting Unit is charged with the responsibility of see- 
ing that the materials for å shop order are loosted Mysieslly in the 
plent prior to sending the shop crders to the «Бор аза that all shop 
schedules are met. The Expediting Unit initiates suggestions fer nub- 





stitute mtertals, and criginates requests for ven "rk to replace the 
"рејеств" on job crders. 

In order to prevent ecnfusion in the shop, “hop Urder “its 
are not released for manufacture until the necessary raw s5terisls for 
them have been reesived in the plant, 

After reeeiving the Мор vrder Kit from ihe setnod Sesords 
Unit, the Expediting Univ holds the cit until the tub Requisition Mo- 
се фр ie received. This reeelpt 1o lssued by the .wpply Jepartseni after 
the material haa been received. Tha Unit maintains e reeerds or all 
Shop Grder Kita and the required meteriel for each; it nlso sexos e 
weekly cheox of sll kits being held up because of е laot of sateriela. 

A bi-monthly record of 111 such held-up kita is sent to the head of the 
Production Jontrol Division, The Unit expedites tse procuring of mater- 
lala thrcugh the Supply Cepertment. In some оезез, the Unit originates 
a substitute material upon the approval of the Бе, ов ве оп ог the 
Engineering Division, In other cases, such в suepeation for subetitutes 
eomes from the shop or the “Supply Department; the Unit is resronaíble 
for having these suggestions appreved by the Мес .сів ез оп or the 
Enginooråing Hviaione 

When parts are rejected by the Inspection Division and serapped 
by the Salvage Division, the Information is recorded г: ўна баск of the 


Mester Card in the "hop сгаег Ait, After the bxpediting Urit resolves 
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the Master Сага, Lt originates a "sorap roplecenent request.” Tale form 
із sont to the *ateriel Jontrol Unit, after wiles 1% is bandled in the 
same samer es the original “hop order Ait, 

А general work flow diagram of the Ixrellting Unit le shown in 


the chart below, 


Supply Method fisconla alate 
e par ta anf Unit Division 
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The Líspatohing Unit 
The Diepatahing Unit is responsible for the releasing of wrk 
to tbe shop end assesbly diviziona in nocordence wit; the schedule. The 
Unit perforns “trouble-shooting” setivities t ecordinete the materials, 





machine tools, and work for the Produotion Vivision, “he rescrás 
gharting the proprese of the aauigned work ere kept by the Unit. The 
material handling problems of the plent ave 2180 e responsibility с? the 
Dispetehing Unit. 

The hop Order Kit із reesived fron tho Sayediting Usit, and, 
with the exception of the Material Requisition Card, the kit fa placed 
in the appropriate pooket beard. The pocket boerds «re вггезері by 
Bach ining ond Assembly Units by months. The Фор Crider Kit is taken 
from the pocket board by the Reed cf the Unit, who establishes the se- 
quedo of wort fn his unit, based upon the gempletion ¿ate on the Shop 
Créer Kit. To start a new job, the operator obtelinmes the Material fequl- 
sition Card from the Dispatdhing Unit, and drawo the required material. 
The Unit assists in tha movement of materials from the storeroos to the 
workplace. The Unit tranafera the partially campleted job to the next 
зов 01013 Unit, aud the Bop CUrder Kit to the appropriate poeket board 
of the next scheduled Unit, Thus, the location ог Ме Shop Order Kit 
in the pocket boará serves af a progress reotrd cf the ¿bl The high 
priority Shop urder Kits ere designated by a special color cole, end 
these joba are cIve» spoalal expediting attantion, 

The Dispatoher'a File Card, "igure 18, is used to record pro- 
grees of the shcp orders end tool shortages. The Unit makew аз dally 
floor check, gathering the deta on the cperationt on the jobs in pro- 


cese. This date Ila recorded on the Dispetoher's File Card, 
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The Tool Shortage Report, Figure lu, la a report to the fool 
Division, listing tne jobs being held ар beesuse of a lack of tools. 
This report is submitted weekly, and its informiloos ig derived from the 
data gethered cn the delly floor checks, 

The flow of information into, the originated forms, snd the 


forma departing from the Unit ore shown in the diagram below. 


Expediting Unit 


Shop Urder Kits 


Digpatehing Unit 


1. Tool shortage Reports 
2. Dispsteher's Pile card 





hop Crier Fit Tocl Shortage Report sispstoher!'s File 
Card 


Mach ining Tool Sıpediting 
Division Division Unit 
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The Cost Control Unit 
Те Cost Control Unit recorüs the comeiteent end expenditure 
of fuade for the varicus productive projeets, enü melyzes estimates 
aud expenditures to aid in locating dleerspanctes. ‘The cverhesd budget 
for the Industrial Sepertaent ie prepared by the Cost Control Unit, 














The Job lyder Cost Control Reeord, fipure 2, 15 maintained 
by the Unit, Information being traneferred to thin reverd from the Stub 
Requisition, Purchase briers, Public Vouchers, and Closed “Бор treer 
Tabulations. this record is an aceumuletive fivencial sheet giving 
the amount of funis available, the amount oxpended to date, and the 
emut remelning for the job. Also ahown in ine variances between the 
estinsted wad the setwual eost of each Job order, az well ss tho acoum- 
lated varlance, 

The Request for Revision of Job Order Astimates is in the form 
of a letter, used to request adéiticnal funds for a job order when it 
is ayperent from the Job “mer Cost Control Лесота that the allotted 
funds ero sot sufflolent, This request ls sent through the head of the 
Production Control Division to the plant’s administration, 

Also in the fora cf a letter, the "hop (rider Neport ls ub- 
mitted to the Cost Estimating Unit and the Machining Sivision, showing 
the varlation between ithe estimated and actual lador hours cf the shop 
order, Tile report presents variance data to be Investigated by the 
Cost Ketimsting Unit aná the Machining Division. Information contained 
in the Shop Vrder Nerort is taken from the Job rder Cost Control Record. 

The Request for Station Maintenenee Funda fir the industrial 
Department, Figure 21, is made up by the Unit fre» laformtíon sontelned 


in the Department Budget Repert, the Leave Ansiysis терогі, and the 
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COMMITMENT COSTS JOB ORDER COST CONTROL FISCAL COSTS 


080. DESCRIPTION DATE 


LABOR MATERIAL TOOL ING TOTAL DIFFERENCE LABOR MATERIAL | TOOLING TOTAL DIFFERENC 
REFERENCE | DATE 'ENCE 
I TEMS ITEMS ITEMS f CUMULATIVE ITENS REFERENCE ¡DATE ITEMS |  ttems | ITEMS [CUMULATIVE [CUMULATIVE 
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*nUulation Overhead Lebor Reporte 


Tris request consists of sstimstes of 


the required overhead funds for the Industrisl Lopartment, 


The follewing disgrem shows the flow of informaticn into the 


Unit, tho materisl origineted therein, and the next destination of that 


material. 


Fiscal Division 


Fureha 88 
orders 





Teb., Cyerhea 


Closed Shop 


Crier Tab. Labor 





Jest Control Unit 


“hop ¿rder Report 


Vouchers 


Dept, Budget 
Bepert 


mequest for "evision of Job irder tatimte 
Request for etstíion msintenanee funds 
Job Order Cost Control Record 





Shop Охе 


Request for Revision of Request for Station 
Report Job Сгіег Estimate Maintenance Funds 





Produot1 
Head 





ost Estimating 
Unit 


Machining Div. 





on control 


industrial Dept. 
Hend 
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The Frodue tion *tores Unit 

Stores, veni-finiahed Parts “tores, and lam “aterial and Casting Stores 
16 eherged with the responsibility of receiving, atoring, and lesuing 
all production material in process of manufacturing. This material {n= 
eludes raw stock, purchased parts, and menufactured perts, either seni- 
finished or finished, 

Purchased parts or raw material coming Into the Unit from the 
Supply Department ere accompanied by a вору of а 2015 ieguisition, 
Mat orisl or parts manufactured in the plant are accompanied by tho Yel- 
low Shop Urder Master Card from the hop Crder Kit, àll incoming 
material or parts are identified es to the project numer to which they 
apply, tho part number, the Stub number or Shep Crder aumbar, depending 
on how received, and the quantity received. “ho material or parts аге 
then stored in the arse allocated for that perticuler projeet or aa dic- 
sated by the form of the materiel (such ез гам material {in big sheets), 
Information is taken from the Stud Nequisition and the Shop order Mase 
ter Card to record the location of the material on tho Finished Tarte 
Locator Record, Figure 22, and to act as additional Information for tre 
erosea-reforence fils, This Information 1s also used to make ths appro- 
priate entries on the Commitment and Stores secord Sard, Figure 23. 
This record acts es the balance of stcres ledger used in a large number 
of Yusinass concerns, The cross-refereme file spoxen of is maintained 
in order to facilitate the shifting of materiel cr parts from one pro» 
ject to encther when applicable, However, such shiftleg must bo sleared 
by the Expediting Unit prior бо the shift, The Finiebed Farta Locator 


Record menticned above is used as a means of quickly loeating any part 
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Fig. 28 Finished Parts Locator цезога 
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stored in the Unit, 

The mjorliy of the issulng of parts and material is dene on 
suthority cf the green Shop Cmder Master Card end the transaction 18 
conducted in the reverse order as explained for ínaoming parts or material, 














REOCRM ENDED PRODUCTION CONTROL IUOZEDUAS РОК Роси, В: В 
USE IN KAYAL SCHE ECSTABLISEX ORTOS 


Definition of Production Control 

Production Control mey be defined as “the mental 414 physical 
techniques end procedures enploysd to the end thet the right quantity 
and quality of a preduct shall be produced at the right time hy the best 
må cheapest method a." 

Funetiens of Produoetion Gontrol 

The above definition appears in literature om the subjeot of 
produotion conirol; its interpretation, however, has extremly broad 
вооре. Cre interpretation includes as a function of production eontrol 
euch services as the determination cf the methods of manufacture, of the 
required tools of nanufneture. and of the operation times involved іп 
the manufacturing process, Those functions may be omitted in another 
interpreteticu, mich might inolude the determinaticn of the routing and 
scheduling of the various parts through the plant, end of ålspatehing 
the work to the manufacturing divisions. 

Tor the purpose of this paper, the interpretation placed on the 
definition of production ecntrol is besed upon the collective cpintons 
expressed in the first six texts in the Bibliography. The authors of 
these texts are in agreement cn the first four functions listed bolow, 
The Fifth function, the esteblishment of the labor requirements of a 
plant, ів not disoussed at length in the literature on production cone 


trol. Current investigations cf this function relative to а produstion 





1 Bethel, Lanrenoe 1.9 Tann, Valter bo; Atwater, ”ranklin 2.; und» 
Réward E.; Fredueticn Control, MeGraw-iiill Jompeny, Incorporated, 
1948, рр, 8. 
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control procedure, and the advantagecus results 1n existing predustien 
ecntyol departments which include this fuacticn, indicete e growing need 
for the inclusion cf thig function in a proúnetion control procedure to 
better serve the needs of the production departments, 127 weonmended 
production control procedure inoludegs the following functions! 
а. Zutablichnent of the required quastity and quality of 
material at the required time and plese; 
b. Establishment of the specific polst-to-point travel of 
the product as 16 movee through the plant; 
6. istablishaent of the specific calendar time Гог e given 
Job to be in a given stage cf manufacture; 
4. Éstsblishment of the procedure for releasing orders to 
the mnufuoturina divisiona, and of melntaining the 
necessary progress reccris of the work; 
е. PXateblíshzent of tha labor reguireemis of the plent. 
Applicaticn of rroduotion control 
Preeedure to the Various Planta 

Ко produetion sontrol proceedure, however broed end general in 
concept, cen be formulated te вові thie individual needs of a large 
variety of plente, It ls possible, however, to present the general 
funetions of a produetion control procedure and to study these functions 
from the point of view of s specific plaxt's particular needa, 

Å Naval Jhore Setablishment say sxunine 1ts peacetime срога- 
tions end find that one or more of the listed functions aro not appli- 
02516 to its requirements. Оп the other hend, In the event of a national 
emergency when its cpé@raticns may be vastly expended, its peacetime pro- 


duetion control procedures muy not prove adequate. Thué en examination 
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of the funetlons of å produstiun control prosedure would provea advan- 
tageous $0 а Лата\ Shore istebliskment for plannisg purposes for pleat 
expansion in times of neti-nal emergency, 


A produetion control procedure is greatly influonsed by a 


plant's type of menufecture, The three general types of manufacture 
@erried on in Nawal Shore Establishments ean de illmtmted by the Nl- 


lowing examples! 
8. Å Бату Yard Gapltel ship overhaul activity my ruplace a 


boller for om ship, nnd exchange the next ship's main bat- 
tories, This type of wrk ів sonotimes rafermmi to as the 
job-shop type of menufncoturs, the manufacture of nog-repetitive 
vastly dissimilur products. 

An aviation engine cverkaul faclilty may process e varisty 
of engines In small qunstitlen throuen ite aieps. “his 
type of wrx 1s sometinos roi€rred to as the intermittent 
type of menufseturs, the zrodwtica of a variety of simi- 
ler products in lots of limited size. 

Ån ordnanee plant may produce one item, a forty-sillimeter 
gun, in volumes reaching Ше ospaeity of the plent, ln 
type of work is sometimes referred to ae іс» а: білік, 

or mass-production type of manufacture, the production of 

a fen similar products in large volumes, 


It {e obvious that s produeticn eontml procedure Bust bo tal- 


lored to fit the type of a plent's menufacture. In the fnllowing dis- 


euseton ef the recommended production control preeeture, specific nen- 


tion 1s mado of the modifications necessary when е furotion is effected 


by e plant'a type o? menufseture, 
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Another faetor relating to a plant's prodwstion control prose- 
Gura is the personelities of the employees, Une mun may be content to 
perfor& s routine type jcb yeer In and year out, While another may de= 
mand а more stlmulsting type of work ehieh makes a full dewend on his 
eapebilities. A production control procedure must beo geared to the in» 
dividual differences of a plant's steff members, 

The factor of cost must be considered in the eelecticn of a 
produstion contre] provelure, The number of people employed ш а рго- 
бас о control division will influence the cost of the product. Тһе 
number of ewployees required depends upon the services required of the 
production control procedure, the man-hour load these services require, 
aad the ability of (he avsilatle persenpel, Contiewous intelligent of- 
fort must be лабе vo justify the cost of the services rendered by a 
production control division. The firm goal cf every produation control 
division should be a reduction of ite costa atd an improvement in ite 
effialency und in the stonáard of services rendered +0 the production 


division. 


Recommended Frodueticn Control Procedure 
In eeccrásnoe «lth thia paper's interpretation of tbe derini- 
tion of produstion control, the recommended procefiure includes the furs- 
tions of the following geeticns: Materiel Jontrol, «uting, | vhedul- 
ing, Dispatohing, and Labor Hequiresonts. The folloaing chart shows 
She furetlenal organization of tha recommended production sumirol pro 


cedure: 
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£eccmentes Production Controd .ivtslon 





Routing Dispa tolking 
“әсбісп Section 


The functions or esek of these sectiona ere dieoussed below. 
ded Aaterial Control Section. The recommended Yaterlal Cone 





trol Seetion woulda be responsible for providing the required quontity 
end quality СГ mteriel at the required time and place, The functions 
of the Section may be listed ag follows: 

1. Determination of the required quantity of sach component part 

8. Requisitioning of required mtberinis cn the date desl red 

2. Maintenances of wultabla material reecnia 

The quantity of each cumponest pert ie deterai ned by the 

Material Control Unit cf the Rawal Ordnance "last, indlane polis, from 
information aontelned 19 the Tarts Liet, the Prints, und the Coat Asti- 
mting erd Scheduling “ors. The Unit estime tes вогер and longos end 
ias sos tho Production Breakdown Sheet, the suthorlty te menufacture a 
әрезіГіс quantity of component part. This proveture fa recom ade 
for use in Kaval Tore Cateblishmente such as Navy Yerds and avivtion 
engine cvorbul activities, Astabliuhmerta engaged in mage production, 
swah es on ordnance plant producing solely forty=rillisster pens, my 
modi fy the above procedure in view of the fect that the initisl deter 
mination of the required quantity of a component port will not change 
without a mejor elterntion In the productions follities or in the pro~ 


duet, Thus, while tho proeeiure for дефе сілу һа слалі Фу cf a 
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 éomponent pert musi bo [ollowed onse, this funaticu iø not a reøurring 
one in the forty<ollilaster ordnance plant за it fs In a Кату Yard cr 
aviation engine overhaul activity. 

The Material Control Unit requisltione the required matericle 





for the —— delivery date by lasuing a “tub aquisition to the lupe 
piy Department, The Stub Nequigition may cover either meterials in the 
Supply catalogues, cr mteriale to be purchased from civilian sources, 
"he Unit eoeomplishes the sereening of the available Materials In the 
Supply Department by the ume of the Firm Requirement ami UbUigation of 
Material Form, Chis proeodure із reeoesended for ull Naval Shore Zata- 
blishments, with special attention being given to the elose cooperation 
between this fuaetion sad tho Jupply Depertnent,. The ве clement be- 
tween the requisitioning ent the reesipt of the Materials is 8 vitel fso- 
tor in every indvetrisl setivity, It should be tie geil cf both the 
Material Contrel Teeticn, in tts funetion of requisitioning the required 
materials for the required delivery date, and of tue urply Lepariwent 
to reduce this time element to a minimum acngistent with eeoncmis rec- 
tors. 

ihe Meterinl Contrcl Unit 1s supplled with all Supply cata- 
logues, which inform the Unit of the stendeni stoer items avelleble from 
the Supply Departaent. It ia the opinion of the author that this infor 
паб іона Феђа must be згаб Ду accessible to the Materiel Control ection 
of every Aavel hore „за (арест, 

The following disgram shows the information thet may be ree 
eeived by, formulated in, and sent from the recommended Material control 


-eation, 
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Parts List Cost Zstimsting and 
| Seheduling form 


Recommended Material Control Section 











l. Production Breakdown Sheet 
2. Stub Requisition 
5. Firm Requirement and Obligation of 


Material Form 


Supply Catalogues (access to) 


Stub Production 
Requisitions Breakdown 


The Recommended Routing Section. The recommended Routing Section would 


4. 





Firm Requirement and 
Chligation of 
Material Form 


be responsible for determining the point-to-point movement of the pro- 
duct through the plant, from the raw material stage to the finished pro- 
duct. The Section may also issue forms necessary for the compilation 
of data for each operation, and furnish pertinent tool information to 
the Tool Crib. The functions of the Section would be as follows: 
1. Determination of the point-to-point movement of the product 
through the plant 
2. Issuing of the forms for required data for each operation 
5. Issuing of the forms for the release of tools to the operator 
These three functions are performed by the Shop Scheduling 
Unit of the Naval Ordnance Flant, Indianapolis, by the issuing of the 
Shop Order Kit, which consists of nine or more colored IBM cards. The 
routing of the product through the plant is done in terms of Machining 
end Assembly Units. Thus, a component part my be routed from the Heavy 
Machining Unit to the Plating, Painting and Heat Treat Unit, then to 
Light Machining Unit, next to Inspection, and finally to the Production 


Stores Unit. The routing is based upon the method of loading the shop 
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ís on a man-=bour basis by Éaehining Units, The reason that the 
Naval Ordnsnoe flaut, Indianapolis, uses this method of londing is that 





the svailable men-hours of lebor is the limiting faetcr in the plant's 
«productive capecity. ће „Пор Seheduling Unit sefnteins a load chart 
fa terme of man-hours for each Machining Unit. The purposes of the losd 





chart are to present the current work lonà of the plent und to indicate 
where new work nuy bo adiad, Tho load chart pernits egui teblo distri bu= 
tion of the work load and indiostes over or under usege of a Unit. 

Е When the hop Order Kit is reselved by the “eed cf a Machining 
‘Wait, he assigns the job to a apezific employee and a speeific machine. 
Thus, there are two types of routing eceumplished at the plant, the 
gmerul routing by J&ehiping and Assembly Unite originated by the ‘hop 
Sehedule Unit, ang the designation of the spesifio employees and machine 
by the “ead of the Seenining or Assembly Unit, 

In Seaval. shore Sstebliahmenta, such 58 Navy fards ond uviation 
engine overheul activitics, whose productive capecity tey be limited by 
the number of employees, the routing procedure used by the Payal ord- 
ваше Plant, Indianepolis, ie reccommended, In other Seteblistments 
whese profuctive capacities are limited by the equipment avaliable, the 
routing procedure should be based on tho capabilities of the equipment, 
Thea, û losd chart would be saintalnod in teres of marine leurs, und 
the routing would be sesoaplished in terms cf specifle machines, Іп 
this way, a component pert ney be routed through the plent from specifia 
ma@hine to specifie nachina, bused upon the in forma tirn avalleble from 
the maching load chart. 

A few Reval. Shore egtabllshmsente may fino tat thelr limiting 


productive factor fluctuates, There my aù times be an excess cf machines 
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and a limited nu@ber cf employees, and a short Lime later, this sibie- 
tion might reverse itself, with a higher ceiling on employment, so thet 
the eqQuíipasent oYnílsble would become the limiting fsetor of tha acti- 
Yiiy's oapseity. ‘uch a change in the basío priseiplos on whieh m rout- 
ing procedure іа founded necessitates o flexible procedure capabla of 
being zdspted to changing conditions, 

The reoonnendel Production Control procedure for ап огддепов 
plant producing solely fortyemlliimeter guns would not include the 
function of reiting, aince the point-to-pcint movement of the produset 
through the plent is determined during the initiel establisnsent cf the 
protuetíon lines 

The forma for gathering the deta fer each operation and for 
the mlease of tools to the operator eze included in ihe Shop Order Kit 


at tho Naval Ordnance Plant, Indienapolis, The brown сага is used for 


· ebteíningz the nosomsery %0018; spaces for auch date na part limitifica- 


tion, quantity, account number, material specification and quantity, 
satisfactory plecses and rejects, oto., are incluced on the shop order 
cards. This procedure is recommended fer use in the iouting rections 
of Favy Yards ond avist ion engine cverheul eativitica, This function 
is not deesed necessary іп в masgeproduelny ordumate plant. 

In the following lagran, the Infommstion that may be ree 
евіуей by, originated іп, and forweried from the recomended Routing 


Jeeticor ts show. 
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Prosess lout ing -heet Produeticn Breakdown 





Recommended outing ^estion 












1, Plant Load Chert 
2. hop Order 51% 


"hop Срдег Xit 


The recommended “sheduling Jeotion 








would be respon&ible for fitting specifies jobs {inte å pæreral time- 
table. The Seetion wuld determine the enlender dstes for the various 
jobs to conforma with the committed delivery date of the finished proiuot, 

The functions of the Seheduling 2005100 would be the Issuing 
ef the forking -sahedule, 

The etheduling function із agscmpllahed at the Naval огдлапоев 
Plant, Indtenapolis, by the Projeet Ichedulise Unit, the Shop ‘icheduling 
Unit, end the “eel cf a Machining Unit. The Frojeet Seheduling Unit 
plens the over-all plant achtdule in the fourm of the Poreonst of Produce 
tive Labor, a chert projecting eighteen months into the future showing 
the production lead in menehours by divielons. Individual projects are 
eeheduled for completion by months on the cost <stimeting end ‘ichedule 
ing form. From this form, individusl assesblies sre cohedulei for вод» 
pletion by montha on the Intemal 'chedule Form, 

The Дыр Seheduling Unit receives the Intermel 'chedule Form, 
and from the informetícn contained therein, schedules the completion of 
Component parts by months со the shop Order ait. +4 wes discussed pre- 
viously in the ¿discussion of the recommended touting vesticr, be Unit 
meintains u Load chart in tores cf man-hours by Mechining Units for the 


purpose of. seheduling new work to the Masohining Units, 
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The Hand of a Sechining Unit receives (іе пор Order Cit wich 
hes been scheduled for completion by an indicated senth. Бе establishes 





the sequense of the Shop order Kita in a way best suited to moet the 
соот tted completion getes, and issues the пор order Kits Ww the me- 
shine operators in this sequence. 

The above seheduliíng procedure includes functions whith may 
involve a ^ro2uetion Tlenning Division. In thoss Havel 2hore Zotablish- 
ments whore organizationsl structure ecmbines the functions of Trotuse 
tion Planning with these of Froduetion Control, the scheduling prote- 
dure cutlined above fe recenzended for use. Other åstablishmente, who 
separate the Trodustion Flaming functions from the irsductien Jontrol 
functions, my consider the over-ell sehedule accomplished by the Fro- 
jeet Sohedule Unit as a function of the Froduction Plenning vivision, 
The Internal jøhedule of tke Frojest Jeheduling Unit, the completion 
dates indicated on the Вор Order Kits as aacomplished by the shop Isha- 
@uling Unit, and the arrangement of the sequence of the Thep (råder lita 
so dona by tho Head of a Nechining Unit, mey boe eonsidered functions 
of the Yyodustinn Control Division. For the purpose of this paper, 
these functions of the Froduetion Control Jivision would be accom lished 
by the ismance of the Yorking Sahedule. 

The remnrka in the recommended Nous ins ection diseussicn eone 
cerning the type of loading employed in a plant s1so epply to the recor 
mended Scheduling "eetion, since лева фис sections sro closely related, 
The recommended “sheduling Jeetion would maintain a eultable plans load 
ehart similar to that used by the Nouting ^estilon, The Scheduling  eo- 
tlon'& load eburt, however, hae calendar daten, whereas tio Routing 


*eotion's losá chert hes 0017 pericds or time, Thue, in a given period 
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of time, the jobs for s particular work station wuld be determined by 
the Routing "estion, but the priority of the Joba end the sequence in 
whioh they sro to bae aecomplished by tho work station are determined by 
the “cheduling ве оп. “his deta lu tronasiitea te the shop in the 
form or e forking Jahedule. 

for use in an ordmince plant producing solely Tortyemilliseter 
guns, the functions of scheduling la aocomplished ip the initial esto- 
blishment of the production line, since tho machine mies are set for 
the deal red production rete, 


The ¿legras below shows the information that my be received 


шу, originated by, and sent from the recommended Seheduling :eoticn. 


Shop Crier i roduetion Cwerenll 
Fito Breakdown oth edule 


ecommonded Sehe@uling .eeticn 


1, Calonder Jeteg Plent Load Chart 
8. Sorting Schedule 


Shop order гот що 
Kite Сене за е 
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tion would be the aetion element of the reduction Jontrel Division, 
and the mesne by whieh authority is released to the shop for the accom- 
plishmert of the routed sná scheduled operations. 

The functions of the recommended Cigpetching Seetion may he 
listed as: 

1. Releasing materials und work orders 
2, Reporting on the progress of jobs 

The function of releasing materiels and work orders 15s accom- 
plished at the Seval Vrdnenee l'lent, Indianapolis, by ibe Dispetehing 
Unit, The Unit hes s saries of pocket boards xhích are arranged by 
Meehining Units end months, Zhen the Unit rees!ves the shop urder Kit, 
the green material requisition card is resoved from the rit, and the kit 
placed in the proper pocket, The Heed cof a Machining Unit collects tha 
kite for hie unit from the poeket board, arranges the sequence of jobs, 
and gives a “hop Order Kit to the operator, the cperstor presente tho 
Shop Order Hit to the Dispatehing Unit, гезеітез the material requisai-~ 
tion card, druss the material, end begins tho Job, Den the operations 
scheduled for в Huchining Unit ere oompleted, the work piece and the 
Shop Order Kit are returnel to the Dispatehing Unit, The Unit then 
places the -hop (rder Kit in the pocket board of the next scheduled Mee 
chining Unite This procedure is repested until the job ia completed, 
at which time the Shop Grder Kit Is closed cut and tre yellow mater 
card retumed to the chop Seheduling Unit. Tula procedure works well 
at the Seval угӛлапде Plant, indlenapolls, where ayproximately elgh ty- 
five percent of the work on ono component pert ie secomplished by one 
Meohining Unit. 
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v | “т 
То Naval "hore 5steblishments whose product must be processed | 
h several ubep unita, the recommended proselure for the release | 
of the work orders would include some modifications of the Navel Crinnnee 

» Indianapolis, provedure. ‘The reccomended procedure wuld follow 

procedure until the pert is ready for work in the next shop 











At this time, ihe next shop usitewould be 101102521 оп \е Фор 








Order Kit, and the materiel handlers wuld transport the job ond Shop 


* Kit to the indicated shop unit, notifying the Maspatehing Jestion 
the move. This information would pereit the Diepetening “estion to 





E р ihe file aard of the Shep Order Kit to the proper leceticn In tha 
pocket boerd, It would also provent the loss of time, the double mater- 
| handling, ana the congestion of traffic ic the vieinity of ihe Dige 
petohing Section wiiek would result from the uso or tha Laval Uránenos 
Prent, Indisnapolis, proeedure in plants where a component pert must be 
processed several tiews between varicus shop groupe. 

in a Navel Shore Søtabliskment such as an ordmerce plant pro- 
вай solely fortyemillimeter guns, the recommended Dispatehing Section 
would not be involved fn the dally reutine of releasing materiela and 
work orders, sinse this funetion would be acsomplialbed when the produce 
tion line wae initizlly established, The function walt be performed 
Mily for a change In the product or » change In the @quipment o? the 
production line, 

The Dispatehing Unit of the Reval tronen Plant, Indiane polis, 
records and reporta the progress of jobs са tho Diepeteser's File Card. 
This is the shito сага о? the Shop Order Kit. “When ће Thon Order Kit 
is rove fros the pocket board 1а the Dispatahinr Unit, the Slapatsher!'s 


File Card remsins in tho pocket voerd to indicate the loestiun of the job, 
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the Unit mules s daily floor cheek of tim dp, recording 

mres of mech job, This information 1» treasferred to the Jia- 
toher's File Dard, ius, the Vispatehing Veit mlatelne o current 
н of the varlous jode in the shop. Me procedure at the 
1 y Plant, Indianapolis, also includes Ihe recorüing of the 
È a job is being held up. These reascns may include a 

р оТ іссіз от © machine breskdown, Tho shortage of teriais is 
ited fron occurring prior to thie stage of presearing by mother 
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The recsmented Dispetehing Section for Bevy Yerds and activi- 
взен ав ап avieticn engine overhaul shop wuld follow Lhe Daval 

. Plant, Indies pelis, procedure for resurding nad reporting the 

оргого Af jobs, Tho inclusion of certain difficulties such as mater- 
nd tool shortages, and aschine fellure may or may мађ ђе included 

4 “the parfersanne cf this funoticn, depending upoe the шго of 
them problems in the individual Xstablisbewnis, 





la an ordnenes plant producing solaly Mrip—allliseter pund, 
he тесте е$ Jispetohina ^etion would er tail cnay the resurding and 
of the deily production Гот Ше purposes or dwtersis log if 
the establisial mies of prolustion wero being amintalned, 

In the fellewing diagru&, the informeti.g Get amy be reealved 
| ! by, criginetod in, end forwarded from tha recormen@ed Ulspetohing ee- 


vion is shown, 
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Recommended Dispatching „eotien 







1. Dispatoher's File Sard 
г. 


Shortage ieports 





The recommande Lebor Ro- 
quirements Section would be respoosible for the deteraination of the 
plent's productive labor requirements, 
The functions of the Seotion may be licvtel au: 
І. Tha determination of Interedivisional lavtr trenefera. 
8. ine deteralnstion of adjustments in the [lunt's labor Toros, 
These two functions ere aceonplished by the ”rodest “cheduling 
Chit at the Paval Ordnance Plant, Indianapolis, The Unit preperes the 
Poreonst of Productive Labor Chart whieh ie an over-ell plant schedule 
in mon-houra extending elgiteen months in the future, Sy comparing the 
availeble nen-houzs cf labor with the requirements in naenshours of lebor 
ав indicated by the mart, tho Unit recommends ølther sn tnter-iivisional 
&ronsfao- of enployess, or &n adjustoent of te pleot'a lebor foree, or 
both. The recommenmticne are in the form of a letter, the Monthly Mon 
Lead Sumery, whieh te subaltted throug the Head of the rroduetion Gone 
trol Division to hipher authority for action. 
In Ravy Yarde and avietion engine overhaul activitios here 
the plant moy be loaded on the mun-hour basis, the abeve procedure ip 
reonmenied. In Establishments whose labor reguiremests are subject to 


extreme flucbuaticns, a refinement in the Uuevel (rdnesce Plant, 
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polis, procedure may prove benefisial. ‘This would be the mninten- 
а mBen-hour load ehert by job classification. The factor of cost 
of staff personnel to meintain such a detailed chart eust be weighed by 
з Individual activity sgeinst the advantares sush a chart eight ef- 


In Navy Yards and aviation engine overheul sotivitios whore 
| plant is loaded cn e mechine-hour basis, the recomended Labor Row 
ements Sootlom would seintein s man-hour 1008 chert for the various 





machining groups. From the inforeetion svallable fron the chart, the 
Seotion would reccomend the Intemgroup transfer of peraonunel and the 
 sájustzent of the nevtivity's labor force, 

Та ап оралепсе plant producing sclely fortyemíll ímeter guna, 
the recommended Lebor Sequirements 3080100 would not be Involved in the 
extensive procelures cutlized above, Formally, the labor requirements 
of s production line sre relatively constant, Із some cases, however, 
when the lino i* cpersting at a reduced produstion rate, the oeotion 
would datermine end recmemeod to higher sutherity the lobor requirements 
for pertial operation, such as one-half cr tiree-querters of the full 
produetion rate, It wuld not be necessary for the ес оп to maintain 
8 nan-hour leed chart, 

The following dlagren shows the information that мау be re- 
геітей by, originated in, and sent from the rocommuied Labor Bequire- 


ments Jeetion. 
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Recommended Lebor Requírenente вето 





1. Mainteins Men=ho ur Loed chart 
ls Inter-ercup Personnel Treisfer Moport 
З. Adjustments of араг Forog report 


Intar-æoup Persomel diusteents Gf 
Transfers port Labor Forse Report 
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The production control procedure used at the Kevel Urdnance 
t, Indienapolis, indiana, may be edapted with aodiftestione for use 
other Saval Shore Ustablishmente. The proseiurs used secomplishes 
funetiona of muterial control, rosting, scheduling, dispatching, and 
| determination o? lsbor requirements. 

fhe production control proeedure recomended fer use іп Navy 





» avietion eagine overhaul activities, ani similer setivities is 
1. The recomended aterial Control Seeticn would function 





slong the geceral lines of that at SWI, 

8. The recwmmended outing Jeet lon wuld funetion as does 
КӘРІЗ for those Løtablisksents whose productive oapscity 
le Limited by a personne) ceiling. In other Lstablísh- 
ments where uveilebla equipment is the limiting factor in 
produetive capecitty, the reconmenied Aouting ‘eatien would 
baso its cperations on the avallsble machine capacity. 

3. The reeempended Icheduling Section would be based on pring 
olplea similer to those for the recomended Biting :ec- 
tion, Som Ostablizhaents my delegate the responsibility 
of preparing the over~all schedule to a Production Yan- 
ning Division, lemvine the responsibility cf preparing the 
Getelled schedule to the Production Control Division, 

4. The recommenced Olapetehing Section would operate in a 
canner similar to the procedure used at POPI, with the 


possible modification of changing the flow ОГ work between 
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led Labor fequlrements ection would be pst- 

I'e, with the possible sotifientien of 

| the element of jod elaesifiention in the men 
Chart. 

The production eontrol procedure recommended for use la en 

at producing solely fortyemil imeter guns end similer nags- 

` fne reconnonded katerisl Jetrul 5eotion would perform 

the functions of the *eetion for the initial establish- 

ment of &he production lize, snd for sejor Manges in 

equipasat sud product, Ctherwiss, іле "estien veuld not 

bo involved in day-to-day procedure used at MOTI, 

The Astablishnenta would not need Routing aod Sehedul- 














ing Seetions, since the functions of thene seetions 

aw fulfilled in the establiatment of the production Line, 
The recommended Dispatching Jeetion would involve orly a 
simplified procedure of recording sad reporting the dally 
The recvemended Labor Requirements ‘setion would perform 
the functions of the section for the initial estabit she 
ment of the produetion lines, and for najor e^enres in 


egulpaeat and product. Ctherwise, the веў тп would net 





be involved in the dey-to-dsy prosad"re used at КОРІ, 
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